We outline how unstable quantum fluctuations decohere classical fields in heavy ion collisions, leading to an equation of state and hydrodynamics. Explicit numerical realization of this framework in a scalar φ 4 theory demonstrates that anomalously low values of η/s can be generated.
The motivation for this work is to achieve a deeper understanding of what one might con-1 sider the unreasonable effectiveness of hydrodynamics in heavy ion collisions. Hydrodynamics 2 is a good effective field theory for the late time long wavelength behavior of a quantum field 3 theory [1] . Why does it appear to work so well at times ≤ 1 fm in heavy ion collisions ? An-4 other important motivation is to compute the right non-equilibrium initial conditions that can 5 be matched on to viscous hydrodynamics, thereby eliminating an ad hoc feature of current phe-6 nomenology.
7
Our approach is a weak coupling one, albeit the dynamics is very non-perturbative. Abun- theory, a resummation of these is required to achieve stable results.
31
We showed recently that leading temporal instabilities (those that grow as (
where n is an integer denoting the order in perturbation theory) can be resummed and expressed
33
in terms of a gauge invariant spectrum of fluctuations on an initial Cauchy surface at τ = 0
.
34
This work suggests that the temporal evolution of inclusive quantities (such as the stress-energy
35
tensor T µν or correlators thereoff) can be expressed in terms of a "Master formula"
where the argument A ≡ (A, E) denotes collectively the components of the classical fields and 
43
In practice, the path integral in α is determined by solving the classical Yang-Mills equations 44 repeatedly with the initial conditions at τ = 0 + given by
Here A µ denotes the quantum fields and their canonical conjugate momenta. The coefficients It is also instructive to look at spectral functions [14] obtained from a Fourier transform of the 67 imaginary part of the retarded Green function 1 . At early times, no quasi-particle behavior is seen, important to note that the x-axis is in arbitrary lattice units 2 .
81
The other striking result is shown in Fig. 1 (right) , where an effective extracted time de-82 pendent η/s is shown. This is obtained by matching values of the diagonal components of the 83 stress-energy tensor to first order viscous hydrodynamics using
To extract η/s, we use the Stefan-Boltzmann formula to estimate the energy and entropy density, 45 with s ≈ 3/4 . In the hydrodynamical regime,
expression is the fluctuation field that obeys the equation
where A is the coefficient in the asymptotic behavior of the energy density, ≈ 
